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Summary of Video

This video is an introduction to inference, which means we use information from a sample to 
infer something about a population. For example, we might use a sample statistic to estimate a 
population parameter. Suppose we wanted to know a man’s mean blood pressure. A sample of 
blood pressure readings is shown in Table 24.1.

Table 24.1. Systolic blood pressure readings.

We could estimate his mean blood pressure using the sample mean from these readings, 
x  = 130. But how trustworthy is our conclusion given that different samples could lead to 
different results, some higher and others lower? Statisticians address this issue by calculating 
FRQ¿GHQFH�LQWHUYDOV��5DWKHU�WKDQ�D�VLQJOH�QXPEHU�OLNH������ZH�FDQ�FRPSXWH�D�UDQJH�RI�YDOXHV�
DORQJ�ZLWK�D�FRQ¿GHQFH�OHYHO�IRU�WKDW�UDQJH��

Next, the context switches from blood pressure to the length of life of batteries. Because 
FRPSDQLHV�SURPLVH�VSHFL¿F�EDWWHU\�OLIHWLPHV�DQG�LPSURYHG�SHUIRUPDQFH�RYHU�D�FRPSHWLWRU��
they need proof before ads promoting their product go on the air. At Kodak’s Ultra 
7HFKQRORJLHV��WHFKQLFLDQV�XVH�ULJRURXV�WHVWLQJ�DQG�FDOFXODWH�FRQ¿GHQFH�LQWHUYDOV�WR�EDFN�XS�
WKHLU�PDUNHWLQJ�FODLPV��+HUH¶V�KRZ�WKH�GDWD�DUH�FROOHFWHG��5DQGRP�VDPSOHV�RI�EDWWHULHV�DUH�
pulled from the warehouse. The batteries are drained under controlled conditions and the time 
it takes for them to run out of juice is recorded. From these data, Kodak has determined that 
its population of AA batteries when used in a toy will last 7½ hours ± 20 minutes and that their 
FRQ¿GHQFH�LQ�WKDW�UDQJH�LV������

1RZ��ZH�UHWUDFH�.RGDN¶V�VWHSV�WR�¿JXUH�RXW�KRZ�WKH\�FDPH�XS�ZLWK�WKLV�LQWHUYDO��%HIRUH�JHWWLQJ�
VWDUWHG��ZH�QHHG�WR�FKHFN�WKDW�D�IHZ�XQGHUO\LQJ�DVVXPSWLRQV�DUH�VDWLV¿HG�

�� � � � �� � �	
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1. Observations are independent. 

2. Data are from a normal population or the sample size n is large. 

3. The population standard deviation is known.

Selecting a random sample of batteries for the test takes care of the assumption of 
LQGHSHQGHQW�REVHUYDWLRQV��7KH�VHFRQG�DVVXPSWLRQ�LV�VDWLV¿HG�VLQFH�WKH�VDPSOH�VL]H�RI�n = 40 
is considered large. The last assumption is not reasonable in the real world, but for now, we’ll 
assume that from past data we do know the population standard deviation, � = 63.5  minutes.

7KH�WDVN�LV�WR�FDOFXODWH�D�FRQ¿GHQFH�LQWHUYDO�IRU�ǋ, the mean life of Kodak’s AA batteries. 
Our sample statistic x  is a point estimate for the parameter ǋ. If we include a margin of error 
DURXQG�RXU�SRLQW�HVWLPDWH��ZH�JHW�DQ�LQWHUYDO�HVWLPDWH�RI�WKH�IRUP�

point estimate ± margin of error

From Unit 22, Sampling Distributions, we know that the sampling distribution of x  is normal, 
with mean µx = µ  and standard deviation � x = � n . In this case, we are given � = 63.5  
minutes and we can compute � x = 63.5 40  minutes or about 10 minutes. Think back to the 
������������5XOH��,Q�DQ\�QRUPDO�GLVWULEXWLRQ������RI�WKH�REVHUYDWLRQV�OLH�ZLWKLQ�WZR�VWDQGDUG�
GHYLDWLRQV�RI�WKH�PHDQ��6R������RI�DOO�SRVVLEOH�VDPSOHV�UHVXOW�LQ�EDWWHU\�OLIH�GDWD�IRU�ZKLFK�µ 
is within plus or minus 20 minutes of that sample’s mean, x . In our example, "x ���  minutes. 
6R��ZH�FDQ�VD\�ZLWK�����FRQ¿GHQFH�WKDW�ǋ lies within 20 minutes of x ��JLYLQJ�XV�D�FRQ¿GHQFH�
LQWHUYDO�IURP�����PLQXWHV�WR�����PLQXWHV��7R�VD\�WKDW�ZH�DUH�����FRQ¿GHQW�LQ�RXU�FDOFXODWHG�
UDQJH�RI�YDOXHV�PHDQV�WKDW�ZH�JRW�WKH�QXPEHUV�XVLQJ�D�PHWKRG�WKDW�JLYHV�FRUUHFW�UHVXOWV�����
of the time over many, many examples. 

:KDW�LI�.RGDN�ZHUH�ZLOOLQJ�WR�VHWWOH�IRU�RQO\�����FRQ¿GHQFH"�2U�ZKDW�LI�WKH\�LQVLVWHG�RQ�����
FRQ¿GHQFH"�:H�FDQ�JHW�DQ\�FRQ¿GHQFH�OHYHO�WKDW�ZH�ZDQW�E\�WXUQLQJ�WR�WKH�VWDQGDUG�QRUPDO�
GLVWULEXWLRQ�DQG�¿QGLQJ�WKH�z* critical value. Then just substitute the appropriate values into the 
IROORZLQJ�IRUPXOD�

x ± z * �
n

�
��

�
��

1RWLFH�WKDW�WKH�PDUJLQ�RI�HUURU�JHWV�ODUJHU�LI�ZH�LQVLVW�RQ�KLJKHU�FRQ¿GHQFH�EHFDXVH�z* will be 
larger. On the other hand, the margin of error gets smaller if we take more observations so that 
n is larger.  
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Student Learning Objectives 

A. Understand that a common reason for taking a sample is to estimate some property of the 
underlying population.

%��5HFRJQL]H�WKDW�D�XVHIXO�HVWLPDWH�UHTXLUHV�D�PHDVXUH�RI�KRZ�DFFXUDWH�WKH�HVWLPDWH�LV�

&��.QRZ�WKDW�D�FRQ¿GHQFH�LQWHUYDO�KDV�WZR�SDUWV��DQ�LQWHUYDO�WKDW�JLYHV�WKH�HVWLPDWH�DQG�WKH�
PDUJLQ�RI�HUURU��DQG�D�FRQ¿GHQFH�OHYHO�WKDW�JLYHV�WKH�OLNHOLKRRG�WKDW�WKH�PHWKRG�ZLOO�SURGXFH�
correct results in the long range. 

'��%H�DEOH�WR�DVVHVV�ZKHWKHU�WKH�XQGHUO\LQJ�DVVXPSWLRQV�IRU�FRQ¿GHQFH�LQWHUYDOV�DUH�
UHDVRQDEO\�VDWLV¿HG��3URYLGHG�WKH�XQGHUO\LQJ�DVVXPSWLRQV�DUH�VDWLV¿HG��EH�DEOH�WR�FDOFXODWH�
D�FRQ¿GHQFH�LQWHUYDO�IRU�ǋ given the sample mean, sample size, and population standard 
deviation.

(��8QGHUVWDQG�WKH�WUDGHRII�EHWZHHQ�FRQ¿GHQFH�DQG�PDUJLQ�RI�HUURU�LQ�LQWHUYDOV�EDVHG�RQ�WKH�
same data. 

)��*LYHQ�D�VSHFL¿F�FRQ¿GHQFH�OHYHO��UHFRJQL]H�WKDW�LQFUHDVLQJ�WKH�VL]H�RI�WKH�VDPSOH�FDQ�JLYH�
a margin of error as small as desired. 
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Content Overview

7KH�SXUSRVH�RI�D�FRQ¿GHQFH�LQWHUYDO�LV�WR�HVWLPDWH�DQ�XQNQRZQ�SDUDPHWHU�ZLWK�DQ�LQGLFDWLRQ�
RI�����KRZ�SUHFLVH�WKH�HVWLPDWH�LV�DQG�����KRZ�FRQ¿GHQW�ZH�DUH�WKDW�WKH�UHVXOW�LV�FRUUHFW��$Q\�
FRQ¿GHQFH�LQWHUYDO�KDV�WZR�SDUWV��DQ�LQWHUYDO�FRPSXWHG�IURP�WKH�GDWD�DQG�D�FRQ¿GHQFH�OHYHO��
The interval often has the form

point estimate ± margin of error.

The FRQ¿GHQFH�OHYHO states the probability that the method will give a correct result. That is, 
LI�\RX�XVH�����FRQ¿GHQFH�LQWHUYDOV�RIWHQ��LQ�WKH�ORQJ�UXQ�����RI�\RXU�LQWHUYDOV�ZLOO�FRQWDLQ�WKH�
true parameter value.

Suppose that a simple random sample of size n is drawn from a normally distributed 
population having an unknown mean µ and known standard deviation ı. A level C (expressed 
DV�D�GHFLPDO��FRQ¿GHQFH�LQWHUYDO�IRU�µ is

x ± z * �
n

�
��

�
��

,

where z* is a cutoff point for the standard normal curve with area (1 – C)/2 to its right.  
For example, if C� �������IRU�D�����FRQ¿GHQFH�LQWHUYDO��WKHQ����±�C���� ����±��������� ��������
In this case, z*�WXUQV�RXW�WR�EH������DV�VKRZQ�LQ�)LJXUH�������
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Figure 24.1. Standard normal density curve illustrating z* = 1.96.

If the sample size n�LV�UHODWLYHO\�VPDOO��ZH�¿UVW�QHHG�WR�FKHFN�WKDW�WKH�XQGHUO\LQJ�DVVXPSWLRQ�
RI�QRUPDOLW\�LV�UHDVRQDEO\�VDWLV¿HG�EHIRUH�FRPSXWLQJ�D�FRQ¿GHQFH�LQWHUYDO��2QH�ZD\�WR�FKHFN�
WKH�DVVXPSWLRQ�RI�QRUPDOLW\�LV�WR�PDNH�D�QRUPDO�TXDQWLOH�SORW�RI�WKH�VDPSOH�GDWD��$OWHUQDWLYHO\��
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we could look at a boxplot. If the sample size n is large (n�DW�OHDVW������WKH�FRQ¿GHQFH�LQWHUYDO�
formula is approximately correct even when the population does not have a normal distribution. 
This result is due to the Central Limit Theorem (Unit 22, Sampling Distributions). 

7KH�VL]H�RI�WKH�PDUJLQ�RI�HUURU�FRQWUROV�WKH�SUHFLVLRQ��ZLGWK��RI�WKH�FRQ¿GHQFH�LQWHUYDO�
HVWLPDWH��3UHFLVLRQ�LV�LQFUHDVHG�DV�WKH�PDUJLQ�RI�HUURU�VKULQNV��7KH�PDUJLQ�RI�HUURU�RI�D�
FRQ¿GHQFH�LQWHUYDO�GHFUHDVHV�LI�DQ\�RI�WKH�IROORZLQJ�RFFXU�

��WKH�FRQ¿GHQFH�OHYHO�C is reduced

• the sample size n increases

• the population standard deviation ı decreases

In practice, the population standard deviation ı is not known and must be estimated 
from the sample. If the sample size n is fairly large (say at least 30), then the value of the 
sample standard deviation s should be close to ı. In that case, you can replace ı by s in 
WKH�FRQ¿GHQFH�LQWHUYDO�IRUPXOD���6HH�8QLW�����6PDOO�6DPSOH�,QIHUHQFH�IRU�2QH�0HDQ��IRU�D�
FRQWLQXHG�GLVFXVVLRQ�RI�FRQ¿GHQFH�LQWHUYDOV�IRU�µ when ı is unknown.)
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Key Terms

A SRLQW�HVWLPDWH of an unknown population parameter is a single number based on sample 
data (a statistic) that represents a plausible value for that parameter. 

A FRQ¿GHQFH�LQWHUYDO for a population parameter is an interval of plausible values for that 
parameter. It is constructed so that the value of the parameter will be captured between the 
HQGSRLQWV�RI�WKH�LQWHUYDO�ZLWK�D�FKRVHQ�OHYHO�RI�FRQ¿GHQFH��7KH�FRQ¿GHQFH�OHYHO is the 
VXFFHVV�UDWH�RI�WKH�PHWKRG�XVHG�WR�FRQVWUXFW�WKH�FRQ¿GHQFH�LQWHUYDO��

0DQ\�FRQ¿GHQFH�LQWHUYDOV�KDYH�WKH�IROORZLQJ�IRUP��SRLQW�HVWLPDWH���PDUJLQ�RI�HUURU��7KH�
PDUJLQ�RI�HUURU is the range of values above and below the point estimate. 

A formula used to compute a FRQ¿GHQFH�LQWHUYDO�IRU�µ when ı is known and either the 
sample size n�LV�ODUJH�RU�WKH�SRSXODWLRQ�GLVWULEXWLRQ�LV�QRUPDO�LV�JLYHQ�E\�

x ± z * �
n

�
��

�
��

, 

where z* is a z�FULWLFDO�YDOXH�DVVRFLDWHG�ZLWK�WKH�FRQ¿GHQFH�OHYHO��
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The Video

7DNH�RXW�D�SLHFH�RI�SDSHU�DQG�EH�UHDG\�WR�ZULWH�GRZQ�DQVZHUV�WR�WKHVH�TXHVWLRQV�DV�\RX�
watch the video. 

���:K\�LV�D�VLQJOH�EORRG�SUHVVXUH�UHDGLQJ�QRW�VXI¿FLHQW�LI�ZH�ZDQW�WR�HVWLPDWH�D�SHUVRQ¶V�
average blood pressure?

���:KDW�DUH�WKH�WZR�SDUWV�RI�DQ\�FRQ¿GHQFH�LQWHUYDO"

���:KDW�DVVXPSWLRQV�QHHG�WR�EH�FKHFNHG�EHIRUH�FRPSXWLQJ�D�FRQ¿GHQFH�LQWHUYDO"�

���,Q�SODLQ�ODQJXDJH��ZKDW�GRHV�³����FRQ¿GHQFH´�PHDQ"
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Unit Activity:  

Confidence Interval Simulation

,Q�WKLV�DFWLYLW\��\RX�ZLOO�QHHG�WKH�VLPXODWLRQ�GDWD�FROOHFWHG�IRU�TXHVWLRQ���LQ�8QLW���¶V�DFWLYLW\��
5HFDOO�WKDW�VDPSOHV�RI�VL]H���ZHUH�GUDZQ�IURP�DQ�DSSUR[LPDWHO\�QRUPDO�GLVWULEXWLRQ�ZLWK�
µ = 50  and standard deviation� = 4.  Assume for the moment that µ is unknown. You will be 
XVLQJ�VDPSOH�GDWD�WR�¿QG�FRQ¿GHQFH�LQWHUYDO�HVWLPDWHV�IRU�µ.  

1.  a. What is the standard deviation of x �IRU�VDPSOHV�RI�VL]H��"

E��:KDW�LV�WKH�PDUJLQ�RI�HUURU�IRU�D�����FRQ¿GHQFH�LQWHUYDO�IRU�µ"��5RXQG�\RXU�DQVZHU�WR� 
two decimals.)

���<RXU�LQVWUXFWRU�KDV�D�FRQWDLQHU�¿OOHG�ZLWK�QXPEHUHG�VWULSV��'UDZ�D�VDPSOH�RI�VL]H����

D��5HFRUG�WKH�RXWFRPHV�RI�\RXU�VDPSOH�DQG�FDOFXODWH�WKH�VDPSOH�PHDQ�� x . 

E��%DVHG�RQ�\RXU�VDPSOH��GHWHUPLQH�D�����FRQ¿GHQFH�LQWHUYDO�IRU�µ.

c. In this case, the true value of µ�LV�����'RHV�\RXU�FRQ¿GHQFH�LQWHUYDO�FRQWDLQ�WKH�WUXH� 
value of µ?

���<RXU�LQVWUXFWRU�VKRXOG�GLVWULEXWH�D�WDEOH�RI�WKH�UHVXOWV�IURP�����VDPSOHV�RI�VL]H���JHQHUDWHG�
for Unit 22’s activity. 

D��)RU�HDFK�VDPSOH��FDOFXODWH�D�����FRQ¿GHQFH�LQWHUYDO�HVWLPDWH�IRU�ǋ and record the 
endpoints of the interval.

E��2I�WKH�����VDPSOHV�FROOHFWHG��KRZ�PDQ\�RI�WKH�����FRQ¿GHQFH�LQWHUYDOV�FRQWDLQ�WKH�WUXH�
value of ǋ��ZKLFK�LV���"�+RZ�PDQ\�GLG�\RX�H[SHFW�WR�FRQWDLQ���"�,V�WKHUH�D�GLVFUHSDQF\�
EHWZHHQ�WKH�QXPEHU�\RX�IRXQG�DQG�WKH�QXPEHU�\RX�H[SHFWHG�WR�¿QG"�([SODLQ�KRZ�WKLV�
discrepancy could occur. 
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Exercises

1. Students who take SATs in most high schools are not representative of all students in the 
school. Generally, only students who plan to apply for college admission take the test. The 
statistics class at Lincoln High decides to get better data. They select a random sample of 20 
PHPEHUV�RI�WKH�MXQLRU�FODVV�DQG�DUUDQJH�IRU�DOO����WR�WDNH�WKH�0DWK�6$7�� 
The scores are given below.

� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���

� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���

Assume that the standard deviation of scores for all juniors is � = 100 .

a. Find the value of � x , the standard deviation of the sample mean in size-20 samples.

b. Check to see whether these data could be considered to come from a normally distributed 
population. (The data need only be roughly normal – in other words, the data should have no 
severe departures from normality.) 

c. Let ǋ be the mean score that would be observed if every junior at Lincoln High took the 
H[DP��*LYH�D�����FRQ¿GHQFH�LQWHUYDO�IRU�ǋ. Show your calculations. How could you get a 
VPDOOHU�PDUJLQ�RI�HUURU�ZLWK�WKH�VDPH�FRQ¿GHQFH"

G��*LYH�D�����FRQ¿GHQFH�LQWHUYDO�IRU�ǋ. Explain in plain language, to someone who knows no 
statistics, why this interval is wider than your result in (c). 

���7KH�0DVVDFKXVHWWV�&RPSUHKHQVLYH�$VVHVVPHQW�6\VWHP��0&$6��LQFOXGHV�D���WK�JUDGH�
math test which is scaled from 200 to 280. Assume that the standard deviation of math test 
scores is � = 17 . (This assumption is reasonable based on past results.)

D��$�UDQGRP�VDPSOH�RI����WHVW�UHVXOWV�LV�JLYHQ�EHORZ��8VH�WKHVH�UHVXOWV�WR�GHWHUPLQH�D�����
FRQ¿GHQFH�LQWHUYDO�IRU�WKH�PHDQ�0&$6�PDWK�VFRUH��ǋ.

 ��� 266 264 244 262 268 236 ��� 264 276 

  266 220 218 260 ��� 232 268 218 262 242 

 238 262 ��� 264 276 234 232 266 276 248 
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b. A second random sample of 30 test results was taken. The results are given below. 
Combine the data from the two samples, the one below and the one in (a), and use the 
FRPELQHG�GDWD�WR�FRPSXWH�D�����FRQ¿GHQFH�LQWHUYDO�IRU�ǋ.

� ��� ��� 268 264 264 264 222 ��� 220 ��� 

� ��� 274 266 264 268 248 238 248 ��� ��� 

� ��� ��� 208 268 268 272 274 ��� 272 270

F��&RPSDUH�WKH�PDUJLQ�RI�HUURUV�IRU�WKH�FRQ¿GHQFH�LQWHUYDOV�LQ��D��DQG��E���:K\�ZRXOG�\RX�
expect the margin of error based on 60 observations to be less than the margin of error based 
on 30 observations?

G��.HHSLQJ�WKH�FRQ¿GHQFH�OHYHO�DW������KRZ�PDQ\�REVHUYDWLRQV�ZRXOG�\RX�QHHG�LQ�RUGHU�WR�
reduce the margin of error to under 3.0?

���$�FLW\�SODQQHU�UDQGRPO\�VHOHFWV�����DSDUWPHQWV�LQ�%RVWRQ��0DVVDFKXVHWWV��WR�HVWLPDWH�WKH�
mean living area per apartment. The sample yielded ���x " �VTXDUH�IHHW�ZLWK�D�VWDQGDUG�
deviation s� �����VTXDUH�IHHW��

D��&DOFXODWH�D�����FRQ¿GHQFH�LQWHUYDO�IRU�ǋ, the mean living area per apartment. (Keep in 
mind that since the sample size is large, s should be close to ı.)

E��+DYLQJ�IRXQG�WKH�LQWHUYDO�LQ��D���FDQ�\RX�VD\�WKHUH�LV�D�����FKDQFH�WKDW�WKH�PHDQ�OLYLQJ�
area is within the interval? Explain why or why not. 

����$�UDQGRP�VDPSOH�RI����IXOO�WLPH��KRXUO\�ZDJH�ZRUNHUV�EHWZHHQ�WKH�DJHV�RI����DQG����
ZDV�VHOHFWHG�IURP�SDUWLFLSDQWV�LQ�WKH������0DUFK�6XSSOHPHQW��ZKLFK�LV�SDUW�RI�WKH�&XUUHQW�
3RSXODWLRQ�6XUYH\��D�MRLQW�YHQWXUH�RI�WKH�8�6��%XUHDX�RI�/DERU�6WDWLVWLFV�DQG�&HQVXV�%XUHDX���
The hourly rate (in dollars) of these workers is given below. 

� ���� ����� 12.00 �����  8.00 ����� 14.20 31.00 20.00 18.00

 12.00 28.12 �����   8.00 ����� ����� ����� 18.00 17.43 14.00 

� ����� �����   8.00 14.80  7.80 11.00 33.07 ����� ����� ����� 

� ����� 18.00 24.00 ����� ����� ����� 30.00 10.30 27.00 �����

  8.00 14.00 10.00 ����� ����� 28.00 ����� ����� ����� ����� 
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a. Calculate the sample mean and standard deviation. 

E��&DOFXODWH�D�����FRQ¿GHQFH�LQWHUYDO�IRU�ǋ, the mean hourly wage of full-time, hourly wage 
workers between the ages 20 and 40. Because the sample size is large, use s, the sample 
standard deviation, in place of ı, the unknown population standard deviation. 

F��$�SROLWLFLDQ�VSHDNLQJ�DURXQG�WKH�WLPH�WKDW�WKH�GDWD�IRU�WKH������0DUFK�6XSSOHPHQW�ZHUH�
collected claimed that salaries were rising. He stated that the average hourly rate for fulltime 
ZRUNHUV�EHWZHHQ�WKH�DJHV�RI����DQG����ZDV���������'RHV�\RXU�FRQ¿GHQFH�LQWHUYDO�IURP��E��
DI¿UP�RU�UHIXWH�WKH�SROLWLFLDQ¶V�FODLP��([SODLQ��

G��$IWHU�EHLQJ�FRQIURQWHG��WKH�SROLWLFLDQ�FRPSODLQHG�WKDW�ZH�VKRXOG�KDYH�XVHG�D�����
FRQ¿GHQFH�LQWHUYDO�WR�HVWLPDWH�WKH�PHDQ�KRXUO\�ZDJH��&RPSXWH�D�����FRQ¿GHQFH�LQWHUYDO�IRU�
ǋ��'RHV�WKH�����FRQ¿GHQFH�LQWHUYDO�DI¿UP�KLV�FODLP"�([SODLQ�
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Review Questions

1. There are many thousands of male high school basketball players. Julie collects the heights 
RI�WKH����YDUVLW\�SOD\HUV�LQ�KHU�VFKRRO¶V�OHDJXH��7KH�PHDQ�KHLJKW�RI�WKHVH����SOD\HUV�LV�
x = 71.1 inches and the standard deviation is s = 2.7 inches. 

a. Because the sample is large, the population standard deviation ı will be close to 2.7, the 
REVHUYHG�VDPSOH�VWDQGDUG�GHYLDWLRQ��*LYH�D�����FRQ¿GHQFH�LQWHUYDO�IRU�WKH�PHDQ�KHLJKW�RI�DOO�
varsity basketball players, assuming that Julie’s observations are a random sample. Show your 
calculations.

E��'R�\RX�WKLQN�LW�LV�UHDVRQDEOH�WR�WDNH�WKHVH����SOD\HUV�DV�D�UDQGRP�VDPSOH�RI�DOO�PDOH�YDUVLW\�
basketball players? Why or why not?

2. A random sample of 36 skeletal remains from females was taken from data stored in the 
Forensic Anthropology Data Bank (FDB) at the University of Tennessee. The femur lengths 
(right leg) in millimeters are recorded below. 

 432 432 ��� 460 432 440 448 ��� 434 443 

� ��� ��� 448 443 ��� 467 436 423 ��� ��� 

 433 438 ��� 438 ��� 413 ��� 442 ��� 424 

 468 ��� 434 483 448 ���

a. Determine the sample mean and standard deviation. 

Since the sample size is large, we can use the sample standard s in place of ı in calculations 
RI�FRQ¿GHQFH�LQWHUYDOV��

E��%HIRUH�GRLQJ�DQ\�FDOFXODWLRQV��WKLQN�DERXW�D����������DQG�����FRQ¿GHQFH�IRU�µ, the mean 
femur bone length for women. Which of these intervals would be the widest? Which would be 
WKH�QDUURZHVW"�([SODLQ�KRZ�\RX�NQRZ�ZLWKRXW�FDOFXODWLQJ�WKH�FRQ¿GHQFH�LQWHUYDOV��

F��&DOFXODWH�����������DQG�����FRQ¿GHQFH�LQWHUYDOV�IRU�µ, the mean femur bone length for 
DGXOW�IHPDOHV��'R�\RXU�UHVXOWV�FRQ¿UP�\RXU�DQVZHU�WR��E�"
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���%LUWK�ZHLJKWV�LQ�JUDPV�RI�D�UDQGRP�VDPSOH�RI����EDELHV�ERUQ�LQ�0DVVDFKXVHWWV�LQ������
appear below. Based on past data, assume that the standard deviation for birth weights is 
� = 600 grams .

 ���� ���� 2636 3430 3118 ���� 3628 ���� ���� ���� 

 3883 3487 3827 3883 ���� 3487 ���� ���� ���� ����

D��$UH�WKH�XQGHUO\LQJ�DVVXPSWLRQV�IRU�FRQ¿GHQFH�LQWHUYDOV�UHDVRQDEO\�VDWLV¿HG"�

E��'HWHUPLQH�D�����FRQ¿GHQFH�LQWHUYDO�IRU�WKH�PHDQ�ELUWK�ZHLJKWV�RI�EDELHV�ERUQ� 
LQ�0DVVDFKXVHWWV��

c. In the United States, we are more accustomed to reporting babies’ weights in ounces (or 
HYHQ�SRXQGV�DQG�RXQFHV��WKDQ�JUDPV��+RZ�ZRXOG�\RX�PRGLI\�WKH�FRQ¿GHQFH�LQWHUYDO�WR�JLYH�D�
FRQ¿GHQFH�LQWHUYDO�IRU�WKH�PHDQ�ZHLJKW�LQ�RXQFHV"�&DOFXODWH�WKDW�LQWHUYDO���8VH�WKH�IROORZLQJ�
FRQYHUVLRQ����JUDP�§���������RXQFH���'RHV�\RXU�UHVXOW�VHHP�UHDVRQDEOH"

���+RZ�PXFK�FDQ�D�VLQJOH�RXWOLHU�DIIHFW�D�FRQ¿GHQFH�LQWHUYDO"�6XSSRVH�WKDW�WKH�¿UVW�
REVHUYDWLRQ�RI������JUDPV�LQ�WKH�UDQGRP�VDPSOH�LQ�TXHVWLRQ���KDG�EHHQ�����JUDPV��WKH�
weight of a baby that did not survive).  

D��0DNH�D�ER[SORW�RI�WKH�PRGL¿HG�GDWD�VHW�WR�VKRZ�WKDW�WKLV�ORZ�ZHLJKW�EDE\�LV�DQ�RXWOLHU��

E��5HFDOFXODWH�WKH�����FRQ¿GHQFH�LQWHUYDO�EDVHG�RQ�WKH�PRGL¿HG�GDWD��+RZ�PXFK�GLG�WKH�
RXWOLHU�DIIHFW�WKH�FRQ¿GHQFH�LQWHUYDO"

)LQDO�FRPPHQW��$OZD\V�ORRN�DW�\RXU�GDWD�EHIRUH�FDOFXODWLQJ�FRQ¿GHQFH�LQWHUYDOV�� 
Outliers can greatly affect your results. 
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